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1. Introduction
Urban exposure, usually defined as the conditions found, especially in an urban area, 
influences the individuals residing in that particular area (Vlahov and Galea, 2002; Cyril, 
Oldroyd and Renzaho, 2013). An urban condition present at any given point in time 
determines the scope of urbanization in that area and is a strong predictor of future urban 
conditions. Cities or urban areas are densely populated and marked by the expansion of 
housing, transportation, infrastructure, and sanitation facilities. Unregulated migration, 
change in land use, and unplanned spatial development is likely to increase the vulnerability 
of the urban population to changes in weather and climatic conditions. Megacities stand out 
as the more visible face of urbanization due to their influence and economic importance and 
face a higher vulnerability to climate change (Reckien, Creutzig, Fernandez, et al., 2017). The 
growing number of small and million-plus cities will contain most of the world’s population 
in the 21st century, facing inequalities in infrastructure and services created through different 
exposure levels and facing other severe challenges (Vlahov and Galea, 2002; UN-Habitat, 
2016). In 2018, 55% of the world’s population lived in urban areas compared to 43% in 1990 
and this figure is expected to increase to 68% by 2050 (World Urbanization Prospects, 2018). 
Recent estimates reveal that 34% of the Indians reside in urban areas (United Nations, 2019).
The dynamics of the accumulation of individuals and the surrounding areas shape the 
pace of urbanization in particular areas (Kundu, 2006; Peng, Chen, Cheng, et al., 2011). 
The complexity of the urbanization process, however, makes it difficult to assess the 
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equality in infrastructure and services (Riha, Karabarinde, Ssenyomo, et al., 2014), more so in less developed countries, 
due to the inconsistent definitions of what constitutes an urban area and the lack of data (Montgomery, Stren, Cohen, et 
al., 2003). Urban exposure is an immediate means of studying the unique features of urban areas, their association with 
health, and their synergy with climate change (Allender, Foster, Hutchinson, et al., 2008; Novak, Allender, Scarborough, 
et al., 2012; Angkurawaranon, Wisetborisut, Rerkasem, et al., 2015). Several studies have focused on the urbanicity scale 
as a measure of urban exposure and its association with health (Novak, Allender, Scarborough, et al., 2012; Cyril, Oldroyd 
and Renzaho, 2013; Riha, Karabarinde, Ssenyomo, et al., 2014; Sothmann, Krumkamp, Kreuels, et al., 2015).
There is no scientific study assessing the inequalities in urban exposure, especially the availability of infrastructure and 
the provision of services in the million-plus cities of India. The present study aims to fill this research gap by estimating the 
urban city-scale for the million-plus cities. Efforts are also there to assess selected child health status and its association with 
available environmental indicators in some million-plus cities. The results are expected to be of use for urban planning and 
for understanding the possible long-term impact of climate change in the studied cities. The results may also be of importance 
in assessing the sustainability of these cities, providing real opportunities to mitigate and adapt to the effects of climate 
change, which is accepted by the United Nations as a sustainable development goal (SDG-13) to be achieved by 2030.
2. Data and Methods
2.1. Data
The present study used data from the towns directory, household files, and the Primary Census Abstract of the Census 
of India 2011 to construct the urbanicity scale. The Census of India is the primary official source of data on the urban 
population. It provides statistics on state and town- or city-level estimates of the urban population and also estimates on the 
availability of infrastructure and services in those localities. The 15th Indian National Census was conducted by the Office 
of the Registrar General, Government of India, in 2011 (ORGI, 2011). Census 2011 covered all the 28 states and seven 
union territories, including 640 districts, 497 cities, 5767 tehsils, and 640,867 villages. The Census was conducted in two 
phases – house listing and population enumeration. The house-listing and population census provide extensive information 
on the status of the population settlements, the housing characteristics, and the primary assets and necessities of the 
households. The Census of India provides information on a wide range of socioeconomic and demographic characteristics 
at the community, household, and individual levels. In addition to the census data, the present study used indicators of 
climate (mean temperature [maximum and minimum] and mean rainfall) for the selected cities as provided by the India 
Meteorological Department. Pollution data from the Central Pollution Control Board and the World Health Organization 
(WHO) Global Ambient Air Quality Database were also used to understand the climate conditions of some selected cities. 
There were 53 million-plus cities in India in 2011, but only 40 of them had more than one million population, whereas the 
rest had agglomeration population. The present analysis was restricted to the 40 million-plus cities.
2.2. Measurements of Exposure and Environments
2.2.1. Urbanicity scale measurement
The urbanicity scale was initially developed and used in the Philippines by Dahly and Adair (2007) and in India by Allender, 
Lacey, Webster, et al. (2010). Urbanicity, also called urbanness or urbanism (Dahly and Adair, 2007; Allender, Lacey, Webster, et 
al., 2010), is a broad concept that measures urban environments, health, and related issues. The urban exposure is influenced by 
the population composition, physical environment, social environment, availability of, and access to health and social services 
and all these are assessed through the urbanicity scale. The urbanicity scale helps highlight the differences and variations in the 
levels of urban exposure among the large million-plus cities. Following a review of the literature, we selected an existing multi-
component urbanicity scale based on the availability of data. The scale used in the present analysis comprised of the following 
seven components: Population size, economic activities, built environment, communication, educational facilities, health 
facilities, and diversity. Specifically, information on population size; density; proportion of population involved in agricultural 
activities; availability of paved roads, sewage system, flush latrines, electricity, television sets, mobile phones, theaters, public 
phones, and public internet; literacy rate and availability of educational facilities; availability of health facilities, number of beds, 
doctors, para-medical staff; and households having good quality houses and tap water was used to construct the urban city scale.
The selected domains and variables for calculating urban city-scale were based on the literature review and availability 
of data from Indian Census. The scale scoring is modeled from Dahly and Adair (2007), Jones-Smith and Popkin (2010), 
and Novak, Allender, Scarborough, et al. (2012). At the final stage adopted the Riha, Karabarinde, Ssenyomo et al., (2014) 
18  International Journal of Population Studies | 2020, Volume 6, Issue 1
Inequalities in urban exposure in million-plus cities of India 
with some changes based on the data availability in Indian context. Summary statistics of the urbanicity scale are provided 
in Table 1. Each domain was assigned a maximum of 10 points, so the total score ranged from 0 to 70 points; further, 
these domains have variable information where these were equally divided points. For preparing the urbanicity scale, the 
additive method was used, where all the score values were added for each million-plus city to define the urban exposure 
level. The scoring algorithm and the characteristics of the urbanicity scale used for the present study are presented in detail 
Table 1. The scoring algorithm used for the urbanicity scale.



















More than 20,000 5.0
Economic activity The proportion of the population involved in agricultural 
activities
10 points – 10*(proportion of the population 
involved in agriculture)
Built environment Paved road 2
Sewerage system (Open-0.67, closed-1.34, and both-2) 2
The proportion of household with flush latrine 2*(proportion of household with flush latrine)
Electricity 2




The proportion of household having a TV 2*(proportion of household having a TV)
The proportion of household having a mobile 2*(proportion of household having a mobile)
Population per theatre 2
Public telephone 2
Public internet 2
Education Literacy rate 5*(literacy rate/100)
Educational facilities: Primary, secondary and university 5
Health Hospital per ten lakh population 2*Decile value/10
Hospital alternative medicine per ten lakh population 2*Decile value/10
Beds per lakh population 2*Decile value/10
Doctors per lakh population 2*Decile value/10
Para-medical staffs per lakh population 2*Decile value/10
Diversity The proportion of having a good quality of houses 5*Proportion of good quality house
The proportion of household with tap drinking water 5*Proportion of household with tap water supply
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in Tables 1 and 2. It is worth mentioning that all the different kinds of parameters used for the calculation of the urbanicity 
scale and the respective scores of the 40 million-plus cities are available in Appendix Table 1A and 2A.
2.2.2. Measurement of selected environmental indicators
The Air Quality Index (AQI) is an index for reporting air quality and tells the health effects one can experience after 
breathing the polluted air. The index is calculated by transforming the weighted values of individual air pollution-related 
parameters (e.g., SO
2
, CO, visibility, etc.) into a single number or set of numbers (Central Pollution Control Board, 2014). 
The index has six categories, i.e., (i) good: 0-50, (ii) satisfactory: 51-100, (iii) moderately polluted: 101-200, (iv) poor: 
201-300, (v) very poor: 301-400, and (vi) severe: >401. This study used the available AQI by Central Pollution Control 
Board for the year 2016, and PM2.5 (diameter of <2.5 mm) and PM10 (diameters 10 or <10 mm) were adopted from 
the published report of the WHO Global Ambient Air Quality Database (2018). In addition, information on temperature 
and rainfall during 1901-2000 in selected cities, available on the Government of India website, was used to assess the 
changing climatic condition and its possible effects on health and environment.
2.2.3. Measurement of selected health indicators
To assess the health status of children residing in selected million-plus cities under study, we used the data from the 
representative National Family Health Survey (NFHS)–4, 2015-2016. We estimated the children’s nutritional conditions 
in terms of stunted (short for their age), wasted (thin for their height), and underweight (thin for their age). The proportion 
of children 0-59 months of age who have their height-for-age two standard deviations below the WHO (WHO, 2006) 
growth reference (HAZ <−2) was considered as short for their age. Similarly, the proportion of children 0-59 months 
of age whose weight-for-height and weight-for-age were two standard deviations below the WHO growth reference 
was considered as wasted and underweight, respectively. In addition, the information on the acute respiratory infection 
(ARI) for children under age 5 years in the past 2 weeks preceding the survey was used. The ARI symptoms consist of 
cough accompanied by (1) short, rapid breathing that is chest related, and/or (2) difficult breathing that is chest related.
2.3. Data Analysis
Statistical Softwares such as STATA (V16) and MS Excel were used for data analysis. Specifically, the NFHS-4 data 
were analyzed through STATA and the census data were analyzed in MS Excel. Again, GeoDa software was used for 
generating the cartographic maps.
2.4. Ethical Consideration
The study used the secondary data available in the public domain for larger use by researchers and policymakers and 
hence any ethical approval was not sought for this study.
3. Results
3.1. AQI in Selected Million-plus Cities, 2016
Table 3 shows the AQI and the particulate matter (PM) measurements for the selected million-plus cities of India. 
A lower AQI value means better air quality, whereas a higher AQI value means worse air quality. For the year 
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2016, Lucknow showed the highest AQI of 307, followed by Delhi (293), Varanasi (291), and Patna (290). On the 
other hand, Mumbai showed the lowest AQI of 100, followed by Hyderabad (116), Bengaluru (145), and Chennai 
(147). According to the 2018 estimates for PM by the WHO Global Ambient Air Quality Database, the highest PM
10 
measurement (PM having an aerodynamic diameter ≤10 μm) was shown by Kanpur (319 μg/m3) followed by Delhi 
(292 μg/m3), and Patna (266 μg/m3). These cities showed a similar pattern for PM
2.5 
(PM having an aerodynamic 
diameter ≤2.5 μm).
3.2. Health Status of Under 5 Children in Selected Million-plus Cities of India, 2015-2016
The health status of the children under 5 years is associated with certain environmental indicators in selected million-plus 
cities of India (Table 4). As may be seen, a higher percentage (44%) of the under 5 children in the city of Kanpur, which 
was having a poor AQI (PM
10
-319), found to be stunted. As against, in Hyderabad, with a better AQI (PM
10
-84), only 16% 
of the under – 5 years children were found to be stunted. In addition, in Varanasi, which is having a relatively poor AQI 
(PM
10
-260), 5% of the under – 5 years children suffer from ARI. However, there were inconsistencies in the perceived 
association between AQI and child nutrition, as there are many other significant factors that influence child health and 
nutrition.
3.3. Temperature and Rainfall in Selected Million Plus Cities 1901-2000
Temperature and rainfall are important environmental indicators having an influence on the health status of the population. 
Figure 1A-C presents the mean minimum temperature, the mean maximum temperature, and the mean rainfall for a 100-
year period in selected cities of India (1901-2000). The figures clearly showed the monthly changes in these indicators 
between 1901 and 2000. The mean minimum temperature was observed to be higher in Chennai, Mumbai, and Hyderabad, 
whereas the mean maximum temperature was higher in Jodhpur, Jaipur, Agra, Lucknow, and Varanasi. On average, 
Mumbai and Chennai received higher rainfall in a year.
3.4. Urban City Scale Score in Million-plus Cities of India, 2011
Figure 2 is the cartographic presentation of urban city-scale scores in million-plus cities of India in 2011. There were 
a limited number of million-plus cities in eastern India and most of the cities from that region, except Kolkata, had low 
urbanicity scores. There was not a single million-plus city in the Northeastern region. Most of the million-plus cities of 
south India had relatively high urban city scores.
Table 5 reveals the urbanicity scores for all the 40 million-plus cities of India. Intercity score variations are crucial 
to capture the differences in each domain. For example, Mumbai had the highest score for the population (10.0) but 
the lowest score for health infrastructure (6.20). Delhi had a score of more than 9.0 for population, economic activity, 
Table 3. Air quality index in selected million-plus cities of India, 2016.
Million plus cities Population (2011) Density (2011) Air Quality Index (2016)* PM2.5** PM10**
Mumbai 12,442,373 20,634 100 (42-158) 64.0 104.0
Delhi 11,034,555 19,660 293 (186-372) 143.0 292.0
Bengaluru 8,495,492 11,470 145 (76-220) 46.0 96.0
Hyderabad 6,993,262 27,638 116 (61-295) 44.0 84.0
Chennai 4,646,732 26,553 147 (68-308) 49.0 80.0
Pune 3,124,458 40,093 173 (88-250) 50.0 89.0
Jaipur 3,046,163 62,85 221 (148-301) 105.0 193.0
Lucknow 2,817,105 8077 307 (192-393) 138.0 255.0
Kanpur 2,768,057 10,377 261 (165-378) 173.0 319.0
Patna 1,684,222 15,640 290 (178-426) 144.0 266.0
Agra 1,585,704 13,152 233 (76-309) 131.0 194.0
Varanasi 1,198,491 14,598 291 (186-375) 146.0 260.0
Jodhpur 1,056,191 13,438 186 (114-333) 98.0 180.0
Data source: *Central Pollution Control Board, 2016, **WHO Global Ambient Air Quality Database (update 2018).
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Table 4. Health status of children (under aged 5 years) in selected million-plus cities of India in 2015-2016.
Million plus cities# Stunted Wasted Underweight ARI*
Mumbai 25.5 25.8 22.7 1.8
New Delhi 28.5 20.3 32.0 2.3
Bengaluru 29.4 25.7 28.0 0.4
Hyderabad 16.4 15.0 17.2 2.3
Pune 22.3 26.7 23.6 4.1
Jaipur 35.8 13.5 25.2 4.0
Lucknow 32.0 32.0 41.5 1.9
Kanpur 43.5 22.7 38.6 2.5
Patna 34.7 29.9 36.7 0.9
Agra 39.8 14.8 30.0 3.2
Varanasi 38.6 24.8 43.8 5.0
Jodhpur 39.0 20.6 32.6 0.6
Data Source: National Family Health Survey – 4, India 2015-2016. # – Based on the district’s urban population. *ARI – Acute Respiratory Infection in the past 2 weeks 
preceding the survey. 
built environment, and educational infrastructure but low scores for diversity and health infrastructure. As compared 
to Mumbai and Delhi, Madurai had a relatively lower score for the population (4.50) but higher scores for education 
(9.5) and health infrastructure (8.8), which made it possible for it to have an overall higher urbanicity score. Similarly, 
many other cities such as Jodhpur, Vadodara, Aurangabad, and Kota had low population scores but higher scores 
for the built environment, health, and education. Population, health infrastructure, and diversity were the leading 
contributors to the variations in the urban city scale. There were only 10 cities (of 40) with scores of more than 5.0. 
With 10 points, Mumbai had the highest score followed by Delhi (9.0) and Hyderabad (8.0). By contrast, Aurangabad, 
Kota, and Vasai-Virar city had the lowest score (1.5). The domain of economic activity showed little variation, with 
the scores ranging from 9.3 to 9.9. On the other hand, the domain of health infrastructure had huge variations, with 
the scores ranging from 1.0 to 8.8.
4. Discussion
This study through the development and use of the urbanicity scale highlights the existing inequalities in infrastructure, 
services, and environment of the 40 million-plus cities in India. The present study has established the possibility of 
constructing a quantitative measure of the urban environment through the urbanicity scale, allowing for an examination 
of the urban infrastructure and available services. Previous urbanicity scales – drawn for the Philippines (Dahly and 
Adair, 2007), India and Sri Lanka (Allender, Lacey, Webster, et al., 2010; Allender, Wickramasinghe, Goldacre, et al., 
2011), China (Mendez and Popkin, 2004), and Uganda (Riha, Karabarinde, Ssenyomo, et al., 2014) – were based on 
seven to 12 domains of urbanicity, depending on the availability of information and the source of data. Planning and 
existing infrastructure vary considerably within cities and are contingent on the choices government and planning 
bodies make over time (Sorensen, 2018). This study’s findings are similar to those of previous studies which assessed 
sustainable development of urban India by assessing the infrastructural differences (Novak, Allender, Scarborough, 
et al., 2012; Cyril, Oldroyd and Renzaho, 2013; Riha, Karabarinde, Ssenyomo, et al., 2014; Sothmann, Krumkamp, 
Kreuels, et al., 2015; Panda, Chakraborty, Misra, et al., 2016). Although population density and population size varied 
across the cities, economic activity was similar in all the million-plus cities of India. Population density and size are a 
significant factor that may affect health, education, communication, economic status, and related environment (Jones-
Smith and Popkin, 2010; Novak, Allender, Scarborough, et al., 2012).
The study found that many cities have relatively less population, but better health-care systems and educational 
facilities, which may motivate people from other urban as well as rural areas to move to these cities. The results imply 
that if certain places grow into urban areas but have inadequate infrastructural facilities and services, their residents may 
migrate to other cities that have better infrastructure and services. For example, the recently released Indian migration 
data show that nearly 800,000 people out-migrate from the city of Mumbai to nearby suburban towns/cities in search 
of a better environment and affordable homes (ORGI, 2011). Some of this migration may also be due to the shifting of 
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industrial units from the core city to the agglomeration areas, thus changing the place with economic opportunities. Some 
of the most populous cities known for high immigration pose a risk – such as congested/no drainage, reclaiming river 
beds, and cutting mangroves, congested housing, and inadequate infrastructure to cater to the needs of the inhabitants. 
This is often cited as the reason behind calamities like floods in some cities. The waterlogging and flood in Mumbai in 
the years 2005, 2017, and 2019 and the flood in Chennai in 2015 are often credited to poor urban planning aggravated by 
huge in-migration.
The Government of India has many infrastructural development programs in place to provide a decent quality of 
life in terms of a clean and sustainable environment through the use of smart solutions in the domains of sanitation, 
waste management, public transport, and governance. The Atal Mission for Rejuvenation and Urban Transformation 
assures the availability of water supply, sewerage connections, green, and open spaces and reduced pollution from 
the transportation sector. The Swachh Bharat Mission - Urban (SBM-U) aims at making urban India free from open 
Figure 1. A: Mean minimum temperature in selected million-plus cities of India over a period of 1901-2000; B: Mean maximum 
temperature in selected million-plus cities of India over a period of 1901-2000; C: Mean rainfall received in selected million-plus 
cities of India over a period of 1901-2000. Climatology of important cities, Government of India. Available at: https://data.gov.in/
catalog/climatology -data-important-cities-5?filters%5Bfield_catalog_reference%5D=394661&format=json&offset=0&limit=6&sort 
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defecation and promoting scientific management of municipal solid waste in statutory towns (Ministry of Housing and 
Urban Affairs). The smart cities initiative aims to develop the necessary infrastructure and services based on a resilient 
sustainable model. However, the findings of the study reveal that these cities are far from achieving the strategic goals 
under SDG 13 (United Nations, 2017).
Environmental condition is directly associated with health. The study found that the temperature and rainfall of these 
cities are changing over time and vary across cities. Inconsistent rainfall and increasing temperature will work adversely 
for cities often known for high density and poor urban planning. Although this study found, the inconsistent association 
between selected child health indicators and air pollution in selected million-plus cities, there is enough evidence 
highlighting their significant inverse association (WHO, 2017; Christian, Zubrick, Foster, et al., 2015).
The strengths of this study are that it is the first attempt to estimate the urban exposure level in 40 million cities in 
India. The urbanicity scale highlights the differences and variations in the levels of urban exposure among the large 
million-plus cities. It is also helpful to understand; why and how urban settings are predisposed to health. The urban city 
scale can be useful for a better understanding of the process of urbanization and its relationship/association with health 
and development in urban areas. Results also highlight which indicators have a more significant impact on health and 
sheds light on the potential policy interventions to improve urban infrastructure and programs for combating health issues 
related to urbanization. The study findings may also help to develop resilient cities to mitigate or minimize the effects of 
climate change.
One of the limitations of this study is that the urbanicity scale gives information only for a particular point of time, 
whereas urbanization is a long-term process. Thus, the conclusions are based on the scale scores without a historical 
perspective on the resilient development of the cities and climate change. Another limitation is that the Census data do 
not provide information on health and climatic conditions, which would be useful to understand the association between 
urban exposure and diseases. Finally, the variables used for the development of the urbanicity scale may have an internal 
association.
Figure 2. Spatial distribution of urbanity level for million-plus cities of India, 2011.
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Table 5. Urban exposure level through the urbanicity scale’s components in million-plus cities of India.










Delhi 9.00 9.94 9.40 8.86 9.38 7.20 7.69 61.47
Mumbai 10.00 9.90 8.03 7.96 9.49 6.20 8.31 59.89
Chennai 7.00 9.85 9.91 7.75 9.51 7.00 8.04 59.05
Hyderabad 8.00 9.60 10.00 7.48 9.15 5.80 8.74 58.99
Madurai 4.50 9.89 10.00 7.48 9.55 8.80 7.92 58.14
Kolkata 7.00 9.84 9.46 9.00 9.32 5.20 7.57 57.38
Bengaluru 7.00 9.78 9.66 7.68 9.43 5.20 7.52 56.28
Pune 6.50 9.88 8.70 8.45 9.48 4.40 8.68 56.09
Ahmadabad 5.50 9.86 9.24 7.32 9.41 6.60 7.71 55.65
Jodhpur 2.50 9.76 8.86 8.45 9.02 8.40 8.48 55.47
Vadodara 2.50 9.69 9.28 7.94 9.52 7.80 8.49 55.22
Amritsar 5.50 9.64 8.90 7.69 9.21 7.20 7.03 55.17
Jaipur 3.50 9.70 8.32 8.41 9.17 8.20 7.56 54.85
Nagpur 4.00 9.86 8.64 8.39 9.60 6.40 7.92 54.81
Rajkot 2.50 9.85 9.74 9.00 9.38 5.60 8.36 54.43
Coimbatore 2.50 9.87 9.36 7.42 9.56 6.60 8.31 53.63
Bhopal 2.50 9.67 8.95 8.57 9.17 8.00 6.65 53.51
Indore 3.50 9.77 9.27 7.36 9.28 6.40 6.51 52.10
Raipur 2.50 9.71 8.48 7.68 9.30 7.60 6.70 51.96
Surat 5.00 9.87 8.92 6.95 9.39 3.60 7.84 51.58
Agra 3.50 9.46 9.38 8.32 8.66 6.20 5.95 51.46
Kanpur 4.00 9.61 9.39 8.55 9.12 5.80 4.89 51.36
Ranchi 2.50 9.52 9.30 8.77 9.37 6.40 5.36 51.22
Patna 4.50 9.29 6.90 9.13 9.17 6.00 5.82 50.81
Aurangabad 1.50 9.60 9.47 7.92 9.37 4.60 8.00 50.47
Kota 1.50 9.56 7.74 8.48 9.14 6.40 7.44 50.25
Nashik 2.50 9.51 9.07 7.43 9.49 3.40 8.76 50.16
Lucknow 3.00 9.61 8.13 8.40 9.12 5.00 6.77 50.04
Gwalior 3.50 9.59 9.04 7.75 9.21 4.00 6.91 49.99
Jabalpur 2.50 9.69 7.40 8.36 9.36 6.00 6.56 49.87
Dhanbad 4.50 9.76 9.02 8.03 8.97 4.40 5.11 49.80
Vijayawada 2.50 9.61 10.00 7.08 9.07 2.80 8.43 49.71
Ludhiana 3.50 9.78 8.46 7.80 9.29 3.20 6.66 48.70
Faridabad 2.50 9.65 8.88 8.20 9.19 4.40 5.52 48.34
Srinagar 2.50 9.47 7.68 9.28 8.46 2.80 7.83 48.01
Allahabad 2.50 9.62 7.60 8.35 9.23 3.40 6.88 47.58
Ghaziabad 2.50 9.57 8.20 7.88 9.24 3.40 6.53 47.31
Varanasi 3.50 9.56 7.23 7.82 8.96 3.40 6.66 47.14
Vasai-Virar City 1.50 9.55 7.68 8.96 9.43 1.00 7.46 45.59
Meerut 2.50 9.40 7.67 7.52 8.78 3.40 6.32 45.59
5. Conclusions
Urban exposure provides a good reflection of inequality in infrastructure, services, and environment across the 40 million-
plus cities in India. Population, health infrastructure, and diversity are the domains contributing the most to the inequality 
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among the million-plus cities. Results suggest the need for a customized domain-oriented policy for addressing city-wise 
concerns of urban exposure level. Unless addressed urgently, these inequalities in infrastructure and services will affect 
the sustainability of these million-plus cities and may hinder the country’s achievement of SDG 13 on climate change.
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